Aims: Histologically diagnosed cytomegalovirus (CMV) infection of the cervix is rare and the associated morphological features are not well described. This study describes histopathological findings in five biopsies from four patients with CMV cervicitis. Methods: CMV inclusions were identified in five cervical biopsies from four patients in a single institution over eight months. The clinical notes were reviewed, the morphological features documented, and immunohistochemical staining for CMV performed. CMV immunohistochemical staining was also performed on 30 consecutive cervical biopsies in which inclusions were not seen histologically. Results: None of the patients was immunocompromised but one was postnatal. Numbers of CMV inclusions ranged from occasional to abundant and they were located mainly in endocervical glandular epithelial cells but also in endothelial and mesenchymal cells. Inclusions were not seen in squamous cells. Inclusions were eosinophilic and were intracytoplasmic rather than intranuclear. They were positive immunohistochemically for CMV. Associated morphological features included fibrin thrombi within small blood vessels (three cases), dense active inflammatory infiltrates (five cases), lymphoid follicles (two cases), vacuolation of glandular epithelial cells (two cases), and reactive changes in glandular epithelial cells (two cases). CMV inclusions were not identified in the 30 additional cases that underwent immunohistochemical staining. Conclusions: CMV infection of the cervix may be more common than is thought. Patients are usually immunocompetent and require no treatment. Morphological features such as a dense inflammatory cell infiltrate with lymphoid follicles, and especially fibrin thrombi within small vessels, should alert the pathologist to look closely for the pathognomonic CMV inclusion bodies.
H
istologically diagnosed cytomegalovirus (CMV) infection of the cervix is rare and the published literature is limited to a few reports, mainly of individual cases or small numbers of cases. [1] [2] [3] [4] [5] In this report, we describe the histological features in five biopsies from four patients with CMV infection of the cervix diagnosed in a single institution over an eight month period. By documenting the associated histological appearances we hope to identify features that should alert the pathologist to search for CMV inclusion bodies. We also reviewed the clinical notes to ascertain whether factors predisposing to CMV infection were present and performed CMV immunohistochemical staining on 30 consecutive cervical biopsies where inclusions were not seen to determine whether this might identify additional cases that were not diagnosed on morphological examination.
MATERIALS AND METHODS
Cases were reported by a gynaecological pathologist (WGM) in a single institution over an eight month period. The five cases of CMV cervicitis were from a total of 957 cervical biopsies reported during that period. The associated morphological features were documented.
Immunohistochemistry
The five cases with morphologically identified CMV inclusions underwent immunohistochemical staining with anti-CMV antibody (Dako, Ely, Cambridgeshire, UK). Immunolocalisation was performed using an automated staining machine (Ventana Nexes, Strasbourg, France). In addition, 30 consecutive cervical biopsies, where there was no morphological evidence of CMV infection, were stained with anti-CMV antibody.
RESULTS
The age of the women ranged from 19 to 30 years. All patients had been referred for colposcopy following cervical smears showing borderline nuclear changes or dyskaryosis. CMV inclusions were not identified in the cervical smears. All patients were asymptomatic. Two had a past history of a sexually transmitted disease and one was six months postnatal. None of the patients had a known history of CMV infection and none was immunocompromised or on immunosuppressant treatment. None of the patients had received a recent blood transfusion.
The specimens comprised three punch biopsies and two large loop excisions of the transformation zone (LLETZ). One patient had both a punch and a LLETZ biopsy.
CMV inclusions were sparse in two of the five biopsies and abundant and easily identified in the other three. In all cases, inclusions were eosinophilic and intracytoplasmic, and were mainly located within the glandular epithelial cells (fig 1) . In four cases, inclusions were also present within endothelial cells ( fig 2) and in three cases in mesenchymal stromal cells. Inclusions were not identified in squamous epithelial cells.
All five biopsies contained a dense active inflammatory cell infiltrate largely composed of neutrophils, lymphocytes, and plasma cells (fig 3) . Well formed lymphoid follicles were seen in two cases ( fig 4) and intracytoplasmic vacuoles containing Other findings in the biopsies included koilocytosis in all cases, cervical intraepithelial neoplasia 1 (CIN 1) in two cases, and CIN 3 in two cases. CMV inclusions were not identified in the 30 additional cases that underwent immunohistochemical staining.
DISCUSSION
Using sensitive methods, such as in situ hybridisation and polymerase chain reaction, CMV can be identified in the cervix in a considerable proportion of women. [6] [7] [8] [9] [10] Rates of CMV infection of up to 29% have been found in women with normal cervical smears. 8 Rates of detection are higher in younger women, 6 in those with human papillomavirus infection, 9 and in prostitutes and women attending sexually transmitted disease clinics. 7 However, histologically diagnosed CMV cervicitis is rare, with reports limited to individual cases or small numbers of cases. [1] [2] [3] [4] [5] In addition, CMV inclusions have been detected rarely in cervical smears, 1 11 although in our cases of histologically confirmed CMV infection, inclusion bodies were not seen in the corresponding cervical smears. The finding of CMV inclusion bodies in five cervical biopsies over a short time period suggests that CMV infection of the cervix may be more common than is generally appreciated, and that a high index of suspicion is required to diagnose this. However, the occurrence of five cases in a short time period may be coincidental because no cases of CMV cervicitis had been diagnosed in our institution over the preceding 18 years. We reviewed the associated histological features with the aim of documenting the morphological appearances that should alert the pathologist to the possibility of CMV infection. Inclusions were seen mainly in the endocervical glandular epithelial cells but also in endothelial and mesenchymal cells. Inclusions were not identified in squamous cells. This predominant location of inclusion bodies in glandular epithelial cells is in keeping with the findings in previously reported cases of CMV cervicitis. 1 2 4 5 When CMV involves other organs, inclusions are usually intranuclear, but in our cases of CMV cervicitis inclusions were intracytoplasmic. This was most easily appreciated in endocervical cells where the intracytoplasmic location was readily apparent. A common feature in all five biopsies was the presence of a dense active inflammatory cell infiltrate, largely composed of neutrophils, lymphocytes, and plasma cells. Lymphoid follicles were present in two cases. Although a non-specific finding, the presence of lymphoid follicles has been described previously in CMV cervicitis. 4 In two cases, there was reactive nuclear atypia of glandular epithelial cells, presumably secondary to the associated inflammation, and in two cases the glandular epithelial cells contained intracytoplasmic vacuoles with neutrophils. An additional unusual feature that has not, to the best of our knowledge, been described previously was the presence of fibrin thrombi within small capillary sized blood vessels in three cases. In our experience, this is unusual in the cervix and we feel that this feature should alert the pathologist to look closely for the pathognomonic CMV inclusion bodies, and further levels should be cut when inclusions are not seen initially. It is probable that the fibrin thrombi are secondary to CMV infection of endothelial cells. Vascular thrombosis has rarely been described in immunocompetent patients with acute CMV infection, and in those who are immunosuppressed. 12 The absence of immunohistochemical staining in the 30 additional cases suggests that active CMV infection (either primary infection or reactivation) of the cervix does not occur in the absence of histologically demonstrable inclusion bodies although, as exemplified by some of our cases, these may be sparse.
CMV infection of sites in the female genital tract other than the cervix has also been reported rarely. Abulafia et al described CMV inclusion bodies in a recurrent ulcerative vaginal lesion, 13 and cases of CMV endometritis have also been reported. 4 14 15 Some of these cases of CMV endometritis were associated with a lymphoplasmacytic infiltrate with germinal centre formation within the endometrium, 4 and granulomatous inflammation has also been described. 14 In addition, a case of disseminated CMV infection of the female genital tract with involvement of the vulva, vagina, and cervix has been described in a patient with AIDS, 3 in addition to occasional cases of CMV oophoritis 16 17 and of vulval involvement. 18 ''Absence of immunohistochemical staining in the 30 additional cases suggests that active cytomegalovirus infection of the cervix does not occur in the absence of histologically demonstrable inclusion bodies although these may be sparse''
Most of the previous reports of CMV cervicitis have been in asymptomatic, immunocompetent patients. However, CMV cervicitis has also been described in immunosuppressed patients, including women with AIDS, 3 19 and those who are immunocompromised for other reasons. 1 The four patients in our series were asymptomatic, having been referred for colposcopy because of abnormal cervical smears, and were not immunocompromised. However, two had a history of sexually transmitted diseases and one was postnatal. It has been suggested that pregnancy can result in reactivation of CMV as a result of hormonal stimuli. 20 21 Whether infection in our cases represents primary involvement of the cervix by CMV or reactivation of latent virus is impossible to ascertain. When the patient is asymptomatic and immunocompetent, no treatment of CMV cervicitis is required and the infection is unlikely to be clinically relevant. However, infection may be important in immunocompromised women with gynaecological symptoms. In addition, in pregnant women CMV infection may result in early spontaneous abortion and there is a risk of fetal infection, which may result in congenital abnormalities. The classic triad of congenital CMV infection consists of chorioretinitis, calcification of the cerebrum, and microcephaly. 22 Other common features in newborn babies include jaundice, haemolytic anaemia, pneumonitis, thrombocytopenic purpura, and hydrocephaly.
In summary, we describe the histological features in five biopsies from four patients with CMV cervicitis. We suggest that CMV infection of the cervix may be more common than is generally appreciated. Histological features such as a dense inflammatory infiltrate with lymphoid follicles, and especially fibrin thrombi within small blood vessels, should alert the pathologist to look closely for the pathognomonic CMV inclusion bodies.
Take home messages N Cytomegalovirus (CMV) infection of the cervix may be more common than is generally thought N Histological features such as a dense inflammatory infiltrate with lymphoid follicles, and especially fibrin thrombi within small blood vessels, should alert the pathologist to look closely for the pathognomonic CMV inclusion bodies
